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@ Athemioset8ngraalntaprepai«dbymixingorraactlng(a) 
an alkylene diamine or polyalhytonepolyaniino wtti (b) an 
epthaiohydrm (preMly cMorahydrin). and (Y^ 
realnobtalnad by reading 
(Ourea, 

(U) a polyaOcylBnapofyamina, and 

m a dlbaaiecaiba^aeM (e.g. aOUt^ 

and readlns tha reaullant poiyamidopolyufea (PAPU) tarmal- 



with (Itt). or (11) + Oil) and the preduotwWi (I), atspecffied reacdon 



■b . (V).(a)and(b)mayalibareael8darmiMdtogalher,or1fc8t 
(Y) and (b) and then (a), or (a) and (b) then (Y). 

W The thermosetang reain Is mixed bilo a paper ooalbn 
composition Including a oonvantional pigment, bMervid water, 
and the composition is coaled onto paper and dried to make a 

rr coated paper which has good waterrBal8iane8(dUe to the resin 

g (Y)) whilst being receptive to rotary ofliset printing ink. , 
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Preparation of thermosettiug resins and of pigmented- 
compositions thereof for coating on paper 

The present invention relates to the preparation of a paper 
coating composition which provides coated paper having 

5 excellent water resistance, ink receptivity and excellent 
blister resistance, the coated paper being free from 
coloring and releasing only an extremely slight quantity of 
formaldefayde; and to a process for producing a novel 
thermosetting resin aqueous solution to be used as one 

10 component of -the paper coating composition* 

It has hitherto been known to produce coated paper having 
excellent printability by coating on paper a paper coating 
composition caatainijig a pigment and an aqueous binder as 
ma^or componfints, and ftnrtber containing auxiliary agents 
15 such as vater resistanoe-iBparting agents. 

Recent years have seen ronasiEable progress in techniques 
for producing coated paper. For example, concentrating the • 
solids of a coating compositi<ai has been proposed to 
allow hi^-speed coating using a blade coater for the 
20 purpose of Increasing productivity. Thus, it has been 
required to increase the solids ccincentratlon without an 
Increase in viscosity In order to obtain good coating 
properties. . ^ 

In addition, with up-grading and speed-i:^) of printing and 
25 with rotary offset printing, a coated layer is required to 
possess hlglier water* resistance, hlgbsr ink receptivity and 
higher blister resistance. 

In order to linprove these properties many proposals have 
been made, such as improvraent of -Qie aqueous binder 
30 component and improvement of auxiliary agents. For examine,, 
in order to improve water resistance, a water resistance- 
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imparting agent is ordinarily introduced as an auxiliary 
agent because^ although water resistance may be improved 
to some extent by Increasing the weiefht ratio of aqueous 
binder to pigment, it In turn reduces ink receptivity ndien 
5 printing on tbe coated paper. 

Typical examples of the water resistance-linparting agents 
are Idie same as those of aqueous binders. However, although 
conventionally used or proposed water resistance- Imparting 
agents have some meritSy they also possess serious defects, 

10 and are tlnis unsatisfactozy in practice. For example, some 
problems vitli a melamlne-f ormaldetayde precondensate are iSbat 
it gives Insuftielent ixSs. receptivity; that ^en the pQ of 
the coating composition containing the precondensate is hl^, 
it imparts Insufficient water resistance; and tliat free 

1$ formaldehyde Is released from coated paper in a significant 
amount* No reaction product between polyamidopolyurea and 
f oxisaldehyde has yet provided sufficient water^resisting 
and ink receptivlty-lo^ovlng effects, although such 
products do dunr some ink receptivity^lmprovlng effect, 

20 Import soma vater resistance, and release only small amounts 
of free f oznaldahyde from coated paper* 

Dialdehydes such as glyoxai are not preferred, because 
they color coated paper and have poor ink receptivity- . . 
ij^proving effect. Multivalent metal salts such<as 
2f5 zirconium salts are not preferred eiiher, because they 
seriously IMcken the coating composition. 

¥e have ndnr found that a paper coating composition odntaln- 
ing a specific 'Qiennosettlng re&in as a water resistance- 
Imparting agent gives excellent effects. 

30 According to the present invention there is provided a 
paper coating eoi^position which contaizis a pigment and an 
aqiueous binder as major cooqionents, and further contains 
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a thermosetting resin aqueous solution obtained by reacting 
or mixing (a) at least one alkylenediamine or polyalkylene- 
polyaminey (b) epihalohydrin, and (Y) water-soluble resin 
obtained by reacting urea, polyalkylenepolyamlne, and dibasic 
5 carboxylic acid to form a polyamidopolyurea and reacting the 
resulting polyamidopolyurea with formaldehyde; and a 
process for producing a thermosetting resin aqueous solution 
which conQ>rises reacting or mixing cooiponents (a),, (b) and 
(T) with each other. ^ 

10 Alkylenediaffliaes lliat can be used in the present invention 
include ethylenedlamine, trime-Qiylenedlamine, 1t2-propylene- 
diamine, tetramethylenediamlne and hexamethylenediamine. 
These allcylenediamines may be used alone or in combinations 
of two or more* 

13 The polyaUcylenepolyamine^^ to be used in the present • 

invention are preferably polyalkylenepolyaioines having two 
primaxy amino grovqps and at least one secondary amino, group 
per molecule and include, for example, die'ti&ylenetriamine, 
triethyienetetraminey tetraetiiylenepentaniine, iminobispropyl- 

20 amine,- 3*azahexane-1 ,6-diamine and 4,7-diazadecane-1 ,10- 
diamine. These polyalkylenepolyamines may be used alone or 
in combiJiation of two or more. 

Examples of dibasic carboxylic acids that can be used in. the, 
present invention include alijAiatic carboxylic acids, sucfa. as, 
23 succinic acid, glutarlc acid, adipic acid, sebaoic acid, 

maleic acid and fumaric acid; aromatic carboxylic acid such 
as isophthalic acid and terephliialic acid; and. mixtures 
thereof. 

Examples of epihalohydrins that can^be used in the present 
30 invention include epichlorohydrin and epibromohydrin, with 
epiChlorobydrln being particularly preferred. 
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The polyamidopolyureas to be vised in the present invention 
include polyamidopolyureas obtained by a deanmoniation 
reaction' between urea and polyalkylenepolyamine, a'dehydr* 
ation condensation betireen. the resulting product and dibasic 

S carboxylio acid, and a deammoniation areaction between the 
resulting product and urea (hereinafter referred to as 
polyamidepolyurea (I)); and polyamidopolyureas obtained by 
a dehydration condensation between polyalkylenepolyamine 
and dibasic carboxylio acid, then a deanmoniation reaction 

10 between the resulting product and urea (hereinafter 
referred to as polyamldopoXyurea (XI))* 

' In obtaining tSie polyaaidopolyurea (I), the molar ratio of 
urea to polyaU^Xenepolyamine is from 1:1.3 to 2.5 r and 
preferably about 1 :2» 1h& reaction temperature is suitably 

15 from 100 to 200^C, and preferably ftom 120 to 170**C. This 
reaction is conducted fdr from 2 to 8 hours while removing 
ammonia produced from the reaction system. Then, the 
reaction product is subjected to a dehydration conden- 
satlon with 0*7 to 0.7 moly per mol of polyalkylenepolyamine 

20 used, of a dibasic carboxylic acid. This reaction is 

conducted a-t a reaction temperature of treat 120 to 250^0, 
and preferably of ffom 140 to. 200^0, for from 2 to 10 hours 
while removing water produced from the reaction system. The 
thus obtained condensation reaction product is further - 

23 reacted with urea. The amount of urea reacted is from 0.2 
to 1.5 moles, and preferably from 0.5 to 1.1 moles, per 
mole of secondary at&ino group in the starting polyaUcylens- 
polyamine. The reaction teinperature is trca 100 to 180^0, 
and preferably tron 120 to 150^0, and tbB reaction is , 

50 carried out for firom t to 5 hours while removing ammonia 
produced from the reaction syst^. Thus, a polyamidopoly- 
urea (I) is obtained. 

In obtained the polyamidepolyurea (II), the reaction 
betweea polyallcylenepolyamine and dibasic carboxylio acid 
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Is carried out- at a temperature of from 120 to 250°C, and 
preferably of from 140 to 200^0, for from 2 to 10 hours 
while z*eiBOVlng water produced trom the reaction system. 
From 1.4 to 3.0 moles, and preferably from 1.8 to 2.5 moles, 

5 of the polyalkylenepolyamine is used per mole of the dibasic 
carboxylic acid. The thus obtained dehydration condensation 
reaction product is then reacted with urea. The urea is 
used in an amount of from 0.2 to 1.0 mole, and preferably 
from 0.4 to 0.8 mole, per mole of amino gro\)p in the 

10 starting polyalkylenepolyamine. The reaction temperature 
is trtm 100 to 180**C, and preferably from 120 to 150*^0. 
The reaction is carried out for from 1 to 5 hours vdiile 
removing anmonia produced from the reaction system. The 
desired amount of urea may be charged at one time to react, 

15 or a part of the desired amount of urea may first be 
charged, and, after completion of the deammoniation 
reaction, the remaining aipount of urea may be charged, 
followed by again conducting deasuumiation reaction. Thus, 
polyaminopolyurea (II) is obtained. 

20 The thus obtained polyaminopolyurea is dissolved In water 
to react it with formaldehyde. This reaction is conducted 
in an aqueous solution containing from 20 to 70 weights^, 
and preferably 30 to 60 weight?^, of the polyamidopolyurea 
and having a pH ad;)usted to 7 or less, preferably 3.5 to 

25 6.5, with, an acid such as hydroehlorio acid, sulfuric acid, 
phosphoric acid, formic acid or acetic add, at a reaction 
temperature of 40 to 80^C for 1 to 10 hours. This reaction- 
is preferably conducted under acidic conditions as described 
. above. However, the end product of the present invention 

30 can also be obtained by initially conducting the reaction 
under alkaline conditions of, for example, pH 8 to 12, 
adjusting the pH to 7 or less, and preferably 3.5 to 6.5, 
and continuing the reaction. In l^s case, the reaction 
under alkaline conditiona is conducted at from 40 to 80^C 

35 for from 0.5' to 3 hours, and the subsequent reaction under 
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acidic conditions Is carried out at ffom Uo to 80®C for 
from 1 to 10 hotjrs. The amount of formaldehyde is 
suitably-from 0.2 to 1 mole, and preferably from 0.3 to 
0*7 mole, per mole of the total urea used for syn-Qiesizing 
3 the polyamidopoLyurea. 

After coD^etlon of the reaction, tba jM at the resulting 
reaction product may, If desired, be adjusted to troa 6 . 
to 9. The water-soluble resin ttxas^ obtained is hereinafter 
referred to as (Y). 

10 ^3ie water-soluble resin (Y) obtained as described above by 
reacting polyamidopolyurea with formaldehyde is further 
reacted or mixed with (a) at least one (e«g.» one, two or 
more) polyaUcylenepoXyamine or alkylen&dlamlne and (b) 
^ilhalobydrln* . . ' 

15 In this reaction, the components (Y),. (a) and (b) may be 
reacted with each other at the same time, or (Y) and (b) 
m^ be first reacted with each other, followed by reacting 
the resulting reaction product with (a), or a reaction 
product {X) obtained by the reaction between (a) and (b) may 

20 be reacted with (Y)» 2^ using -Oiese Ingredients, as a 

nixtore, (T) wby be mixed with (a) and (b), or a reaction 
product between (Y) end (b) may be mixed with (aJ^^^Y) 
may be mixed with a reaction product (X> between (a) "^L. 
(b). As to "tbe manner of addition to a paper coating — ^ 

25 composition, a previouslyjgrepared mixture may be added to 
a paper coating composi-^pnrrpr individual Ingredients may 
separately be added to a~sEq^vPoatlng composition. 

The reaction temperature li^^SaL^uieously reacting (Y), 
(a) and (b) with each other is from^P to 80^0, that of the 
30 reaction between (Y) and (b) is from 30**C to the reflux 
temperature thereof, and that of the reaction between (a) 
and tbe reaction product between (Y) and (b) is from. 30^0 



0081994 



- 7 - 

to 100^G, Ihese reaotlo&s are conducted for from 0*5 to 
10 hours* 

The amount of polyalkylenepolyamlne or aUcylenediamlxie, 
component (a), to be used in the reaction or mixing Is 

5 suitably from 0.1 to 3 moles, and preferably from 0.2 to 
1.3 moles, per mole of the dibasic carboxylic acid used 
for synthesizing polyamidopolyurea. The amount of 
eplhalohydrlni (b), is suitably from 0*1 to 4 moles,, and 
preferably 0.5 to 3 ndes^ per mole of the polyalkylene- 

10 pol3ramine or alkylenedlamine, (a), tised. 

After completion of the reaction or mixing, the pH of the 
resulting reaction product or mixture may, if desired, be 
adjusted to from 2,5 to 8. 

On the other hand, in the [case of reacting the reaction 
15 iiroduct (X) betvreen (a) aiiid (b) with (Y), the reaction . 
between (a) and (b) is conducted at from 30 to 80^0 for 
from 30 minutes to 10 hours. The molar ratio of amine (a) 
to epihalohydrin (b) is suitably 1:0»1 to 20, and 
preferably 1:2 to 10, 

20 In mixing coB^onent (X) with (Y), (X) and (Y) may 

separately be mixed with a paper -coating coi]Q>08ition, or a 
previously prepared mixture of (X) and (Y) may. be added to . 
a paper coating couposltion. The amount of (X) to be used 
is from 0«p5 to 5 moles, and preferably from 0*1 to 2 moles, 

23 of M in W per mole of the dibasic earboxyllc acid used 
. for synthesizing (Y). 

In reacting (X) with (Y), this reaction Is carried out at 
from 20 to 80°C for from 30 minutes to 10 hours. After 
completion of the reaction, the pH of the product may, if, 
30 desired, be adjusted to 2 to 6. 
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The paper coatiiag composition of the present invention is 
prepared in a conventional manner, but, for fiilly 
attaining the desired effect, an aqueous binder is 
coopounded Ia a solid amount of from 3 to 30 weig^t9£, and 
3 preferably fron 5 to 20 weie^tS^, based on the weight of 
pigment, and a reaction product or mixture of (a), (b), 
and (Y) is compounded in a solid amount of from 0,0^ to 
3 weights^, and preferably from 0.1 to 2 wei^t9^, based on 
the wei^t of pigment. 

10 3ji some cases, it may be useful to add ano-Qier water 
resistance-imparting agent. 

As the aqueous binder and the pigment to be used in 
preparing the paper coating composition of the present 
invention, any conventionally known may be used* Examples 

15 of the aqueous binder ^e water-soluble binders such as . 
starch, oxidized starch, modified starch, polyvinyl alcohol, 
casein, gelatin, carbcxymethyl cellulose, hydroxyetbyl 
cellulose and soybean protein; and aqueous emulsion or 
dispersion system binders suc^ as a styrene-butadiens type 

20 resin, vinyl acetate resin, etfaylene-viz^l acetate resin or 
metlqrl metSiaerylate resin. . 

Examples of pigment are inorganic pigments such as kaolin 
clay, titanium dioxide, aluminum hydroxide j calcium 
carbonate, satin i^te or barium sulfate; and organic 
25 pigments contajnlng styrene or urea as major ooiqionents. 
Ohese may be used alone or 'In cooblnatlons of two or moi« 
in any desired mixing ratio. 

The paper coating composition of the present Invention may 
contain, if desired, other ingredients such as a dispersing 
30 agent, a thickening agent, a thinning agent, a defoaming 
agent, a foam inhibitor, an antiseptic, an antifungal 
agent, a fXuidl-fy-ad^ustlng agent, a repellent, a colorant 
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(e.g. , a dye or colored pigment) or an agent for iinpartlng 
special propeirtles (e.g.^ bxl electroconductlve agent). 

The coating composition of the present invention can he 
pi*epared in a manner analogous to conventional coating 
5 ocnpositions* Usually » the solids concentration of the 
coating composition Is adjusted to from 30 to 80 weight?^, 
and preferably from 30 to. 69 wei£fht9£. 

The paper coating cos^osltlon of the present Invention is 
coated on a paper substrate in a conventionally known 
10 manner using a blade coater, air-knife coater» roll coated, 
size-press coater, cast coater or the like, subjected to 
necessary drying in an ordinary manner, and. If desired,, 
subjected to svqper calendering, machine calendering or 
HbB like to pXH>duce coated -paper. 

15 The paper coating conposltion of the present Invention 
obtained as described above has numerous merits; It 
suffers no color shocks (a serious Increase in viscosity of 
the composition or aggregation of pigment), has excellent 
stability, and, when coated on a paper substrate. It forms 

20 thereon an excellent vater-reslstlng poatlng- layer, 

releases only a nuOh decreased amount of formaldelqrde,. ethows 
Improved Ixdc receptivity » undergoes no coloration, and 
inqiia^s Improved blister resistance In rotary^ off set . 
printing.' 

2^ The present Invention will now be illustrated by the 
■following examples and comparative examples. In which 

percentages are by wel^t unless otherwise specified. 

Exan^les 1 and 2 describe the synthesis of components • . 

used , in the subsequent examples of con^osltlons according 
30 to the invention. 

Example 1 
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(1) l^thesis of Resin (A): 

292 g (2 'moles) of trletbylenetetramine and 60 g (1 mole) 
of urea were Purged Into a f our-2ieek fla^ equipped with 
a thermometer, a reflux condenser« and a stirring rod, and 

5 reaction was carried out at 145° to 150^0. for 4 hours 

while removing ammonia' produced from the reaction system. 
Then, 146 g (1 mole) of adipic "acid was added thereto, 
and condensation reaction was conducted at 150 to 155°C for 
5 hours* ' After cooling the reaction mixture to 120^0, 

10 240 g (4 moles) of urea was added thereto, and a deammohi- 
ation reaction was conducted at 125° to 130°C for 2 hours, 
followed by gradual addition of 1,350 g of water to obtain 
an aqueous scdution of polyamidppdlyurea. 

Thereafter, 202.5 g (2*5 moles) of 379^ formalin was added 
15 thereto, the pH of theVresxilting mixture was adjusted to 5 
vltb concentrated hydrochloric acid, and the mixture was 
kept at 65°G for 4 hours while stirring, to obtained a 
vaterusoluble redln (A) containing 30 weigfht96 solids. 

(2) Synthesis of Resin (B)s 

20 Resin (A) was prepared in the same manner as in step (1), 
and 92.5 g (1 mole) of epichlorohydrln and 217 g of water 
were added thereto. Xhe resulting mixture was. kept at 
60°C for 2 hours while stirring, then cooled to 25°C to 
obtain a thermosetting resin (B) containing 30 wei^tS^ 

25 soUds. 

(3) Synthesis of Resin (C)t 

Resin (A) was prepared in the same manner as in step (1), 
and 210 g of water, 146 g (1 mole) of triethylenetetramine, 
and 92.5 g (1 mole) of ep^ichlorohydrln were added thereto. 
30 The resulting mixtuz*e was kept at 60°C for 2 hours ^ile 
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stirring, then cooled to 25^C to obtain a tliemiosetting 
resiii (C) containing 33% solids* 

(4) Synthesis of Resin (B): 

Resin (B) was prepared in the same manner as in step (2), 
5 and 73 g (0.5 mole) of triethylenetetramine and 170 g of 
water were added thereto. The resiating mixture was kept 
at 60°C for 3 hours while stirring, then cooled to 25^C to 
obtain a lOiermosetting resin (D) containing 30 weiglit^ 
solids, 

10 (3) Syn-Oiesis of Resin (E)s 

206 g (2 moles) of diethylenetriamlne and 60 g (1 mole) of 
tirea were charged into the aame apparatus as in (1), and 
deanmonlation reaction was:, carried out at 140- to 145^0 for 
5 hours, Then» 146 g (1 mole) of adipic acid was added 

13 thereto, and dehydration condensation was conducted at 160 
to 170°C for 2 hours. After cooling tiie reaction mixture 
to 120°C, 120 g (2 moles) of urea was added thereto, and 
deammoniation reaction was carried out at 130 to 140®C for 
1,5 hours, followed hy gradual addition of 900 g of water 

20 to obtain an aqueous solution of polyamidopolyurea. 

Then, 145.8 g (1.8 mbles) of 3796 formalin was added to the 
' aqueous sblution, and the sresulting mixture was adjusted to 
pB 4,5 with 20 H sulfuric acid and kept at 60^0 for 3 
hours while stirring. Subsequently, 183 g (2 moles) of 
23 epichlorohydrin and 277 g of water were added thereto, aisd 
the resulting mixture was kept at 60*^0 for 3 hours while 
stirring, then cooled to 23°C to obtain a thermosetting 
resin (B) containing 4096 solids. 

(6) Synthesis of Resin (F)$ 
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Resin (E) was prepared in the same manner as In (5), and 
146 g (1 mole) of dlethylenetriamtne and 219 g of water were 
added thereto to obtain a thermosetting resin (F) 
containing 4096 solids. 

3 (7) Synthesis of Resin (G)s 

365 g (2.5 moles) of triethylenetetramine, 20 g of water, 
and 146 g (1 mole) of adipic acid Were charged into the 
same apparatus as in (1), and a dehydration condensation 
was conducted at 155 to 160®C for 4 hours* Then, 60 g 

-JO (1 mole) of urea was added tiiereto, and a deammoniatlon 
reaction was conducted at 145 to 150°C for 3 hours. The 
reaction mixture was cooled to 130**C, and 240 g (4 moles) 
of urea was added thereto. Then, a deammoniatlon reaction 
was conducted at 130 to- 140*^0 for 3 hours, followed by 

15 gradual addition of 595 g of. water to obtain an aqiaeoas 
solution of polyamldopdlyurea. 

Then, 162 g (2 moles) of 375^ form ali n was added laiereto, 
and the restating mixture was adjusted to pH 4.5 with 
20tr sulfuric acid and kept at 60**C for 4 hours vfliile 
2Q stirring. 

subsequently, 180 g of water, 51.5 g (0.5 mole) of diethyl- 
enetriamine, and 92.5 S mole) of epicblorohydrin were 
added thereto, and the resulting mixtux^ was kept at 
65^C for 2.5 hours ^le stirring. The reaction solution 
25 was cooled to 25^C to obtain a lAiemosetting resin (6) 
containing 50?6 solids. . 

(6) Synthesis of Resin (H): 

206 g (2 moles) of dietfaylenetriamine and 60 g (1 mole) 
of urea were charged in the same reaction apparatus as in 
5Q (1), and a deanmcaiation reaction was conducted at 145 to 
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150°C for 3 hours. Then, 118 g (1 mole) of succinic acid 
was added thereto » and a dehydration condensation was 
conducted at 150**C for 4 hours. After cooling the reaction 
solution to 130°C, 96 g (1.6 moles) of urea waa added 
5 thereto » and a deaiamoniation reaction was conducted at 123 
to 130^0 for 3 hours, followed lay gradual addition of 5A0 g 
of water to ohtain an aqueoiis solution of polyamidopolyurea. 

Then, 105.3 g (1.3 moles) of 375^ formalin was added thereto, 
and the solution was adjusted to pH 10 with 10 N sodium 

10 hydroxide, kept at 60°C for 2 hours while stirring, 

adjusted to pH 5.5 with concentoted hydrochloric acid, and 
kept at 60°C for 3 hours while stirring* Thereafter, 250 g 
of water, 103 g (1 mole) of diethylenetrlamine, and 46.3 g 
(0,5 mole) of epichlorohydrin were added thereto. The 

15 resulting mixture was kept at 65°C for 2 hours while 

stirring, then cooled to 25^0 to ohtain a thermosetting 
restn (H) containing 40?6 ablids. 

(9) Synidiesls of Resin (I): 

185.4 g (1.8 moles> of dletlqrlenetrianiney 10 g of water, 
20 and 118 g (1 mole) of succinic add were charged in the seme 
apparatus as in (1), and dehydration condensation was 
carried out at 150 to 155°C for 8 hours. After cooling 
the reaction solution to 120^0, 180 g (3 moles) of urea was 
' added thereto, and, after raising the temperature *of the 
25 solution to 130^0,. a deammoniation reaction was conducted 
at 130 to 135^0 for 4 hours. Then, 860 g of water was 
gradually added thereto to obtain an aqueous solution of 
polyamidopolyurea. 145.6 g (1.8 moles) of 37% fonnalin 
solution was added thereto,, and the resulting solution was 
30 adjusted to pH 10 with ION sodium hydroxide aqueous 
solution, kept at 60°C for 2 hours, ad;3usted to pH 5.5 
with concentrated hydrochloric acid, and kept at 60°C for - 
3 hours while stirring, Suhsequantly, 160 g of water, 



0081994 



- 14 - 

219 g (1.5 moles) of triethylenetetramlne, and 92.5 g 
(1.0 mole) of epichlorohydrln were added thereto^ and the 
resulting solution was kept at 65°C for 3 hours while 
stirring. The reaction solution was cooled to 25°C to 
5 obtain a thermosetting resin (I) containing 409^ solids. 

(10) Synthesis of Resin (J): 

103 g (1 mole) of diethylenetriamine, 146 g (1 mole) of 
triethylenetetramine, 20 g of water, and 100 g (0,77 mole 
as dibasic carboxylic acid) of a dibasic carboxylic acid 

10 mixture coo^osed of 2296 of succinic acid, 649^ of glutaric 
acid and 149^ of adlpic acid were charged into the same 
reaction, apparatus as In (1 ) , and dehydration condensation 
was conducted at 160 to 16?^C for 4 hours. Then» 60 g 
(1 mole) of urea vas added -hereto to conduct a deemmoni- 

13 ation reaction at 143 1^ 130^0 for 4 hours; Ibe reaction 
solution was cooled to 130°C, and 180 g (3 moles) of urea 
was added thereto to conduct a deammoniation reaction at 
130 to' 140°C for 5 tours. Thereafter, 410 g of water was 
gradually added thereto to obtain a polyamldopolyurea 

20 aqueous solution. 97 g (1.2 moles) of a 379^ formalin 

was added thereto, and the resulting solution was adjusted 
to pB 4 witb concentrated hydrochloric acid, and kept at 
30**C for 6 hours while stirring. Shen, 280 g of water, 
146 s (1 mole) of trlelfliyienetetramine, and 92.3 g (1 

^ mole) of epichlorohydrln were added thereto. The 
resulting mixture was kept at 60°C for 2 hours while 
stirring, then cooled to 23^0 to obtain a thezmosetting 
resin (J) containing 309^ solids. 

(11) ^thesis of Resin (K): 

30 206 g (2 moles) of diethylenetriamine, 10 g of water, .and 
146 g (1 mole) of adipic acid were enlarged into the same 
reaction apparatus as in (1), and the temperature of the 
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mixture was raised to 150^C, then kept at 150 to 155*^C 
for 6 hours while evaporating water produced. Xhen, 
after cooling the reaction solution to 150°C, 2^ g (4 
moles) of urea was added thereto, and a deanmoniatioa 
3 reactioEa was conducted at 125 to 130°C for 3 hours while 
removing ammonia produced ftMm the reaction system* 
Thereafter, 420 g of water was gradually added thereto . 
to ohtain an aqueous solution of polyamidopolyurea. 

Then, 162 g (2 moles) of a 3796 formalin was added thereto 
10 and, after adjusting to pH 5 wi-tti concentrated hydrochloric . 
acid, kept at 65^0 for 3 hours while stizring. Subsequently, 
225 g of water,' 73 g (0.5 mole) of triethylenetetramlne, 
51.5 g (0.5 mole) of diethylenetriamine, and 92,5 g (1.0 
mole) of epichlorohydrin were added thereto, and Mbe 
15 resulting mixture was kept, at 65°C for 2 hours while 
stirring. This reaction splution was cooled to 25^0 to 
obtain a thermosetting resin (K) containing 5056 solids. 

(12) Synthesis of Resin (1.): 

292 g (2 moles) of trietbylenatetramina and 60 g (1 mole) 
20 of urea were added to tbe same reaction apparatus as in ' 
step (1), and the reaction was conducted at 145 to 150®C 
for 4 hours while removing ammonia from the system. . Then, 
146 g (1 mole) of adipic acid was added thereto to conduct 
condensation reaction at 150 to 155®C for 5 hours; After 
23 cooling the mixture to 120^C, 240 g (4 moles) of urea was 
added thereto to conduct a deanmoniatioa reaotibn for 2 
hours at 125 to 130^0. Then, 1,350 g of water was 
gradually added thereto to .obtain an aqueous solution of • 
polyamidopolyurea. 202.5 g (2.5 moles) of 3796 formalin 
30 was added thereto, and, after ad;)usting to pH 5 with 

concentrated hydrochloric acid, the resulting solution was 
kept at 65^C for 4 hours while stirring. Then, 130 g of; 
water, 120 g (2 moles) of ethyljenediamine> and 278 g (3 
moles) of epichloroh3rdrin were added thereto, and the 
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resulting mlxtare was kept at 60°C for 3 hours while 
stiz^lngy then cooled to 25^C to obtain a thermosetting 
resin (L)- containing 409^ solids. 

Exagple 2 

51 (1) Synthesis of Coopound (X->1): 

44 g (0«3 mole) of triethylenetetramine and 189 g of water 
were charged Into a foux^neck flask equipped with a ther-> 
mometer, a reflux condenser , and a stirring rod, and 167 g 
(1.8 moles} of epicblorohydrin was added thereto while 
10 keeping the temperature at 40°C. The reaction was 
continued at 40^C for 2 hoiirsy followed hy cooling to 
obtain ja 509^ aqueous solution of a con^Knmd (Xrl). 

(11) Synthesis of Coinpou^ (X-2)t i 

60 g (1 mole) of etfaylenedlamine and 270 g of water were. 

13 charged into the same apparatus as used in step (i), and 
185 g (2 moles) of epicblorohydrin was added thereto 
while keeping iiba inside temperature at 50^C, The 
reaction was ccntlnned for 1 hdur at 50^C»' .then the 
reaction miactore was cooled to' obtain a aqueous solution 

20 of a. confound (Z-2)«- 

(iii) Synthesis of Resin (T-1): 

292 g (2 moles) ot triethylenetetramine and 60 g (1 mole) 
- of urea were charged In a four-neck fla^ equipped with a 
theniusBeter» a re^ux cond^iser, and a stirring' rod. and 
25 a deamniOQlatlon reaction was conducted at 150 to 153^0 for 
3 hours* Then, 146 g (1- mole) of adlplc add was add^d 
thereto, and a dehydration condensation was conducted at 
155 to 160^0 for 5 hours. After cooling the reaction 
mixture to. 130^0, 240 g (4 moles) of urea was added 
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thereto, and a deammonlation reaction was conducted at 
130 to 135^C for 2 hours, followed by gradual addition of 
550 g of water to obtain a polyamidopolyurea aqueous 
aolutloa* 

Then, 121.5 g (1.5 moles) of 3796 fonnalin was added 
thereto, and the resulting mixture was adjusted to pH A 
with 20 N sulfuric acid, kept at 70°C for 4 hours while 
stirring, cooled to 30®C, and adjusted to pH 6.5 with a 
1QN sodium hydroxide aqueous solution to obtain a x*esln 
(Y-1) oontalning 509& solids. 

(iv) Preparation of Resin (1): 

The whole amount of compound (X-1) obtained in (i) and the 
whole amount of resin (Y-1) obtained in (iii) were charged 
into the same apparatus a»-ln (ill), and the pH of the 
resultlxig mixture vas adjusted to 4 with 20 N sulfuric 
acid while stirring to obtain an aqueous solution of a 
thermosetting resin (1) oontalning 509( solids* 

(▼) Synthesis of Resin (2)s 

As in (iv), the Tiftiole amount of compotmd (X-1) obtained 
in (1) and the whole amount of (Y-1) obtained in (ill) 
were charged and reacted with each other at 35 to 40^0 for 
2 hours, and iSbs pH of the reaction mixture was adjusted to 
4 with 20 N sulfuric add to obtain an aqueous solution of a 
thermosetting resin (2) containing 509S solids. 

(vi) Synthesis of Resin (3); 

41 g (0.4 mole) of diethylenetrlamine and 240 g of water 
were charged in the same apparatus as in (ill), and 185 $ 
(2 moles) of epi(dilorohydrln was added thereto while keeping 
the tesiperature at 45°C. After continuing the reaction at 
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45**C for 1 hour, the resin (Y-1) obtained in (i) was added 
thereto in the same amount as in (i)^ and the reaction was 
conducted at UO to 45^C for 2. hours. Then, the pH of the 
reaction solution was ad;3usted to 3.5 with 20 N sulfuric 
acid to obtain an aqueous solution of a thennosetting resin 
(3) contalnl2ig 509£ solids. 

(vii) Synthesis of Resin (Y-2): 

365 g (2,5 moles) of triethylenetetramlne, 20 g of water, 
and 146 g (1 mole) of adiplc acid were charged into the 
same apparatus as in (iii)i and dehydration condensation 
was conducted at 155 to 160°C for 4 hours. Then, 60 g (1 
mole) of urea was added thereto, and a deammoniation 
reaotionvas conducted at 145 to 150*^C for 3 hours. After 
cooling the reaction mixture to 130°C, .240 g (4 moles) of 
urea was fua^l&er added* thereto, and a deammoDlation 
reaction was conductedrat 120 to l4o'*C for 3 hours, 
followed: by gradual addition of 595 g of water to obtain 
an aqueous solution of polyamidopolyurea. Then, 162 g (2 
moles) of 375^ formalin was added thereto, and the resulting 
mixture was adjusted to pH 4.5 with 5096 sulfuric acid, and 
kept at 60^C for 4 hours while stirring. After cooling the 
reaction solution to 25^0, its pH waa adjusted to. 7*5 with a 
1QN sodlm hydpoKide aqueous solution to obtain a resin 
(T-2) containing 509^ solids. 

(viii) Synthesis of Hesln (4): 

The whole amount of confound (X-2) obtained in (ii) and the 
whole amount of resin (7-2) obtained in (vii) were charged 
into tfae sane apparatus as in (iii), and the pH of thB 
mixture was adjusted to 3 with 20 N sulf^ic acid %diile 
stirring to obtain an aqjusous. solution of a -thermosetting 
resin. (4) containing 509^ solids. 
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(ix) Synthesis of Resin (5): 

The whole amount of compound (X-2) obtained in (ii) and the . 
whole amount of resin (Y-S) obtained in (vii) were charged 
into the same apparatus as in (ill) and reacted with each 
other at 45 to 50°C for 2 hours. Then, the pH of the 
reaction solution was adjusted to 3 with 20 N sulfuric 
aoid to obtain an aqueoiis solution of a ttaeimosettlng 
resin (5) containing 509^ solids. 

(x) Synthesis of Resin (6): 

38 g (0.2 mole) of tetraethylenepentamine and 200 g of water 
were charged into the same apparatus as In (iii), and 130 g 
(1,4 moles) of epichlorohydrin was added thereto while 
keeping i3ie teiQ»erature at 40°C. The reaction was continued 
at AO®C for 3 hours.. l' 

Then, the whole amount of resin (Y-2) obt^ed in (vii) was 
added thereto, and "Qie reaction was conducted at 35, to 40°C 
for 2 hours. 

After conqpletion of the reaction, the pH of the reaction 
mixture was ad;}usted to 4 with 20 N sulfuric acid to 
obtain an aqueous solution of a thermosetting resin (6) 
containing 509fi solids. . . . ■ ' 

(xi) Synthesis of Resin (Y-3): 

206 g (2 moles) of dietbylenetriamlne end 60 g (1 mole) of 
urea were charged into the same reaction apparatus as in 
(ill), and a deammoniatian reaction was condubted at 14^ to 
130^0 for 3 hours. Then, 118 g (1 mole) of succinic acid 
was added thereto, and . a dehydration condensation was 
conducted at 150°C for 4 hours. After cooling -Hie 
reaction mixture to 130^0, 96 g (1.6 moles) of urea was 
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added tbereto, and a deannnoniatlon reaction was conducted 
at 125 to 130**C for 3 hours, followed by adding thereto 
355 g of plater to obtain a polyamidopolyurea aqueous 
solutlba. 

5 Then, 105.3 g (1.3 moles) of 379^ formalin was added thereto, 
and the pH of the reaction mixture was adjusted to 10 with 
ION sodium hydroxide. After keeping the mixture at 60®C 
for 2 hours vmile stirring, its pH was adjusted to 5.5 with 
cancentrated bjrdroehlorlc acid, after which it was kept at 

10 60®C for 3 hours while stirring. Thereafter, the mixture 
was cooled to 25*^0, and its pH was adjusted to 7.5 wltSi a 
ION sodium hydroxide aqxisous solution to obtain a resin (T-3) 
containing 505^ solids, 

(xll) Synthesis of Resin (7): 

15 29 g (0.2 fflde) of trie^ylenetetramine and 130 g of water 
were charged into the saine reaction apparatus as in (111)9 
and 111 g (1.2 moles) of eplchlorohydrln was adde'd thereto 
while keeping the temperature at Ao^C. After continuing 
the reaction at 40°C for 2 hours, the whole amount of . 

20 water-soluble resin (Y-3) described above was added thereto, 
and the reaction was conducted at 35 to AO^C for 2 hours. 

Hhen, the pH of the reaction mixture^ was adjusted to 5 
with 20 N sulfuric acid to obtain an aqueous solution of^ a 
iflieniosettlng resin (7) contalnlhg 50% stdlds. 

25 (xlll) Synthesis of Resin (8): 

29 g (0,2 mole) of tetiraethylenepentamine, 21 g (0.2 mole) 
of dlethylenetriamine, and 240 g of water were chairged into 
the same reaction apparatus as in (ill), and 185 g (2.0 
moles) of eplchlorohydrln was added thereto 'iKOille keeping 
50 the temperature at 40^C. After continuing the reaction at 
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40°C for 2 hours, tbe whole amount of resin (Y-1 ) obtained 
in (ill) was added thereto, and reaction was conducted 
at AO to h3^C for 2 hours. 

Then, the pH of the reaction mixture was ad;)usted to 4 with 
3 20 K sulfuric acid to obtain an aqueous solution of a 
thermosetting resin (8) containing 509fi solids. 

(xlv) Synthesis of Resin (Y-4): 

103 g (1 mole) of diethylenetriamlae, 146 g (1 mole) of 
\ triethylenetetramine, 20g of water, and 100 g of a dibasic 
^0 carboxylic acid mixture (0.77 mole as dibasic carboxylic 

acid) (coD^osed of 2296 succinic acid, 6U% glutaric acid 
'- and 149£ adlpic acid) were charged into tiae same reaction 
j apparatus as in (iii)» and dehydration condensation was 
, conducted at 160 to 163^C for 4 hours; Then, 60 g (1 

mole) of urea was added thereto, and a deammQniatlon 
; react3m^as~coaaucted at I45"ta t50°C for A hours. After 
j . cooling the reaction mixture to 130^0, 180 g (3 moles) of 
! urea was further added thereto, and a deammcml atlon reaction 

was conducted at 130 tp 140*^C for 5 hoiars. Then, 410 g of 
20 water was gradually added thex*eto to obtain a polyamido* 

polyurea aqiieous solution* 

i 

To this solution was added 97.2 g (1.2 moles) of. 3'W 
formalini and the resulting mixture was adjusted to pH 4 
with concentrated hydrochloric acid and kept at ^O^C for 6 
23 hoixrs yih±le stirring. After cooling the reaction solution 
' to 30^Cy Its pH was adjusted to 6.5 with a ION sodium 
l^ydroxide aqueous solution to obtain a resin (Y-4) contaiiH 
ing solids. 

' (xv) Syntheses of Resin (9): 

30 34 g (0»23 mole) of triethylenetetramine and 190 g of water 
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were <diarged In the same reactlaa apparatus as in (iii), 
and 12B g {1»38 moles) of epichldrc*^ln was added thereto 
. vihile keeping the inside tenperature af50°C. After 
continuing the reaction at 50°C for 1 hour, the lAole amount 
of water-soluble resin (Y-4) described above was added 
thereto, and reaction was conducted at 45 to 50*^C for 1 
hour* I 

Then, the pH of the reaction mixtura was adjusted to 5 
with 20 N sulfuric acid to obtain an aqueous solution of a 
thermoselTtlng resin (9) containing 509^ solids. 

Eatamnles 3 to 16 . . | 

(1) Preparation Of Fajper Coating Coo^osltlons: j 

Kaolin clay» calcium carbonate, and aluminum hydroxide were j 
used as pigments* ^E'o a pigment slurry dispersed in water by ; 
adding a sodium polyacryiate type dispersing agent were . 
added an aqueous solution of previously gelatinised oacidized ; 
starch and a styrenebutadiene latex. Further, water 5 
resistajice-imparting agents were added in amounts as indi- 
cated in Table 1, and the resulting mixtures were stirred 
wen to properly mix the Ingredients. The pH of the 
caqpositions was finally adjusted to 9.5 with a sodium 
hydroKlde aqueous solution, and iSbs solids concentration 
thereof was adjusted to 55 wt5i to prepare p^er c<»ting 
compositions. Additionally, thef basic conqpounding ratios of 
ingredients other than laie water resistance-tinpartlhg 
agents in the compositions are shown in Table 1. ' 

(2) Preparation of Coated Paper: 

Each of the coi^positions obtained as described above was i 
coated on both sides of a base paper of 85 g/m^ in basis 
weight in an amount of 15 g/m^ per one side of the paper 
using a coating rod, then dried in hot air at 120^C for 30 
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minutes. Then, the resulting coated papers were subjected 
to super calendering (roll temperature; 60^C; roll 
linear pressure: 60 kg/cm; passed twice between the rolls), 
and conditioned at 20°C and 6596 RH to he used as test samples 
5 ' for various tests* 

(3) Various Testing Hethodsi 

(A) Physical properties of coating solution: 

(i) pH of coating solution - measured at 20°C on a glass 
f electrode pH meter. 

I 

jlO (ii) Viscosity of coating solution - measured at 20**C and 
i 60 rpm on a Brookf ield viscometer. 

! (B) Efaysical properties of coated paper: 

' (1) Water resistance of coated film: 

(a) Vet Rub methods 

15 0.1 ml of delonized water was dropped onto a coated paper, 

and x*ubbed seven times with the tip of a finger. The 
r eluate was transferred to a black paper to judge the amount 
I of the eluate wi-Qi -Oie naked eye. 

The judgement was conducted by assigning a value ranging 
20 trm 1 (poor water resistance) to 5 (excellent water resis- 
tance). 

(b) Wet Pick method: 

The coated surface was wetted by a water supply roll using 
an RI tester (made by Akira Seisakusho) and subjected to 
25 printing to observe , and judge the state of delamination and 
damage of coated layer wi^ the naked eye according to the 
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same judging rating as in Wet Rub me-aiod. 

(ii) Determination of formaldehyde released from coated 
paper - according to the acetylacetone method described in 
JIS L-1041, liquid phase extraction method (2) . 

5 Additionally, determination of formaldehyde was conducted, 
for fexanple, by sealing the san3»le in a polyetl^lene bag 
to protect it from formaldehyde released from other 
samples or to prevent exhalation of f oxmaldehyde from 
the sanple. 

10 (iil) Ink reoeptivi-ty of coated ps^r: 

Samples were printed according to either of the following 
methods using an RX tester, and ink receptivity was 
observed and judged wllto the xwked eye. The Judgemart was 
conducted by assigning a value ranging from 5 (good) to 1 
15 (poor). 

(a) Method A 

Water was dropwise added to an ink under milling, then the 
resulting ink was txsed for printing. 

(b) Method B 

20 The coated surface of a sample was wetted with a water 
si:^ly roll, then printed. 

(c) Method C 

Printing was conducted by combining the above-described 
Methods A and B, 



25 



(iv) Vhiteness and heat-resistant whiteness: 
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WMteness of a coated paper sample before and after heat 
treatment at 150°C for 30 minutes using a hot-air drying 
machine measured according to JIS P-8123 hy measuring 
•Uie B value on a Hunter reflectometer. The higher the value, 
5 the better the whiteness, 

(v) Blister resistance: 

A double-coated paper san^le was printed on both sides with 
an ink for rotary offset printing using an RI tester and, 
after conditioning, it was dipped in a heated silicone oil 

!0 hath to determine the minimum temperature at irtiich blistering 
toOlE place, 

t 

I (4) Results of Tests: 

i Con5)ositions containing each of the resins obtained in 
j Example 1 were evaluated -according to the tests described 
13 above. The resins used and compouding formulations are 
I Oiam. ±a Tftble 2, together wil^ tb.e results of the tests. 

j Conparative Examples 1 and 2 

A coating composition was prepared in the same manner as in 
I the Examples above except for not using resins (B) to (L), 
20 polyalkylenepolyamine, alkylenediamine ajad eplhalohydrin as 
/ water resistance-imparting agents. The can^oundiilSg fomula«' 

tions and results of tests are idiown in Table 3* 

Comparative Eacamples 3 to 6 

A coating composition was prepared in the same manner as in 
25 the above Examples except for using resin (A) or (B) alone 
as a water resistance-imparting agent to evaluate its 
properties. Compounding formulations and results of the 
tests are shown in Table 3* 
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Compound Ingredient 

Kaolia clay 

5 Calcium carbonate 

Aluinlaum hydroxide 

Dispersing agent 
(sodium polyacrylate) 

S Cyrene-l) ucadlene 
10 Cype lacez 

Oxidized starch 



TABI.E 1 

Formulation No. 



85 parts hy weight 

15 



0 

-0.4 



80 parts by weight 
0 
20 

* 0.4 " 



10 
6 



Ex.16 


Resin 

0,5 
part 


i 


Resin 
(K) 

part 


i 


% Resin 
(J) 
0.5 
part 




Resii 
CI) 
0.5 

part 


f 


i Resin 
(B) 
0.5 
part 


) Ex.1] 


1 Kesii 
(G) 
0.5 
part 


il 


Resit 
(D) 
0.5 

■part 
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Eamimles 17 to 29 

Resins olKtalned in Example 2 were evaluated In the same 
manner as in Examples 3 to 16. Resins and compounding 
fonmalations used are aOiovm in Table 4, Results of tests 
5 on their properties are also shown in Tahle 4. 

Comparative Eacamples 7 to 10 

Coating solutiffiia were prepared in the same manner as in 
the Exaa^es using resin (Y-1 ) or resin (Y-2) as a 
water resistance-in^arting agent to evaluate -Kheir 
10 properties. Compounding formulations and results of the 
tests on their properties are shown in Table 5. 



) 



I 
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4 




Item 



Compounding formula- 
tion 



34 



TABLE 5 

Paper Coating Composition 

Comp, Comp. Comp. Comp. 

Ex.7 Ex.8 Ex.9 Ex.10 



Water resistance- 
imparting agent 
(part) 


Resin 
CY-1) 
0.5 


Resin 
CY-1) 
0.5 


Resin 
(Y-2) 
0.5 


Resir 
CY-2] 
0.5 


Formulation No, 


1 


2 


1 


2 


Physical properties 
of coating composi- 
tion 










Viscosity (cps) 












540 


460 


550 


•t/U 


Arter Z4 nrs . 


580 . 


480 


570 


480 


pH_(upon prep.) 




9.5 


9.5 


9.5 


Properties o£ coated 
paper 










. Coated amount/side 
(g/m2) 


14.9 


15.0 


15.1 


15.1 


Ifater resistance 










Wet Pick method 


y.« 


3,5 


4.2 


4.0 


Wet Rub method 


3.5 


3.5 


4.0 


3.8 


Amount of released 
formaldehyde (ppm) 


8 


9 


9 


•9 


Ink receptivity 










Method A 


4.0 


4.0 


4.2 


4.2 


Method B 


4.0 


4.0 


4.2 


4-.0 


Method C 


3.5 


3.5 


4.2 


4:2 



(cont'd) 
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Item 



Properties of coated 
paper 

Whiteness C^) 

Before- heat 
treatment 



TABLE 5 

Paper Coating Composition 
Comp. Comp. Comp. Comp. 
Ex.7 Ex.8 Ex.9 Ex.10 



79.1 



78.8 78,5 



78.7 



After heat 
treatment 



77.1 76.9 77.4 77.2 



\' Blister resistance 200 



200 



210 



210 
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Claims: 

1 » A- process of preparing a thermosetting resin in 
aqueous solution, comprising reacting or mixing (a) at 
least one alkylenediamine or polyalkylenepolyamine, ("b) 
epihalohydrinf and (Y) a vater*-soluble resin obtained by 
reacting ttpea, polyaUtylenepolyamine, and dibasic carboxylic 
aeidf and further reacting the resulting polyamidopolyurea 
with formaldehyde* 

2. A process as claimed in Claim 1 , wherein said 
water-soluble resin (Y) was obtained by a deammoniation 
reaction between urea and polyalkylenepolyamlne, then a 
dehydration condensation between the reaction product and 
dibasic carboxylic acid, and a deammonlatioa reaction 
between the resulting product and urea, and a reaction of the 
thus obtained polyamidopplyurea with fomald^yde In an 
aqueous solution under sAsidic condition, or intially under 
alkaline condition and then under acidic condition. 

3. A process as claimed in Claim 1 , wherein said 
water-soluble resin (Y) was obtained by a dehydration 
condensation between polyaUcylenepolyamlne and dibasic 
carboxylic acid, then a deammonlatlon reaction between 
the reaction product and urea, and a reaction of tbB thus 
obtained polyamidopolyurea with formaldehyde in an ag:ueous 
solution xmder an acidic condition, or initially under 
alkaline condition and then under acidic condition. 

4. A method as claimed in Claim 2, herein from 

1.3 to 2.3 moles of polyalkylenepolyamlne per mole of urea 
is used in the reaction between urea and polyaHcylenepoly- 
amine, and subsequently dibasic carboxylic add is used in 
an amount of from 0,3 to 0.7 mole per mole of the poly- 
alkylenepolyamlne, and subsequently urea is used in an 
amount of from 0.2 to 1.5 moles per mole of secondary amino 
group in the polyalkylenepolyamlne. 
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3. A method as claimed in Claim 2 or 4, wherein the 
tenperature during the reaction between urea and poly- 
allcylenepolyemlne is maintained at from 100^ to 200°C, 
the temperature during the reaction between the resulting 
5 product end dibasic carboxylic acid is maintained at from 
120° to 250**C, and the temperature during the reaction 
between the resulting product and urea is maintained at 
from 100** to 180®C. 

6. A method as claimed in Claim 3f idierein ft*om 
10 1*4 to 3.0 moles of polyalJEylenepolyamine is used per mole 
[ of dibasic carboxylic acid in the reaction between the 
I dibasic carboxylic acid and tiie polyalkylenepolyamine, and 
' the amount of urea used is from 0.2 to 1.0 mole per mole 
f of the amino groag of polyallcylenepolyamine. 

^13 7« A method as claimed in Claim 3 or 6, wherein the 
j temperature dux>ing the reaction between the dibasic 

carboacyllc acid and the polyaUcylenepolyamine is maintained 
j from 120 to 230^0, and the temperature during the reaction 

between the resulting product and urea is maintained at 
20 from 100 to 180**C. 

8, A method as claimed in any of Claims 1 to ?• 

i idierein the amount of foxmaldehyde is from 0.2 to 1 mole 
per mole of the total amount of urea used for synthesizing 
Hhe polyamidcpolyurea. 

23 9« A method as claimed In any of Claims 1 to 8» 
wherein the temperature during the reaction between 
formaldehyde and polyamidcpolyurea is main t ain e d at tram. 
40 to 80**C. 

10* A method as claimed in Claim 1 , wherein said 
30 thennosetting resin aqueous solution is obtained by mixing 
or simultaneously reacting components (a), (b) and (Y), or 
by reacting or mixing a reaction product between (Y) and (b) 
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wl-Oi (a), 

11. 4 method as claimed in any of Claims 1 to 10, 
wherein said thermosetting resin aqueous solution is 
obtained by "reacting or nixing a reaction prod^ict (X) . 

5 between components (a) and (b) with the water-soluble 
resin (Y). 

12. A method as claimed In Claim 10, wherein the 
amount of (a) is tnm 0.1 to 3 moles per mole of -Use dibasic 
carb03cyli'c acid used for synthesizing (Y). 

10 13. it method as claimed in Claim 10 or 12, wherein -ttie 
amouset of (b) is from 0.1 to 4 moles per mole of (a). 

14, A method as claimed in Claim 10, 12 or 13, wherein 
the temperature during tiie simultaneous reaction of (Y), 
(a) and (b) i^ maintained firom 30 to 80°C, 

15 .15. ■ " 'a miethbd a^ claimed in' Claim. 10, ia, 13 or 14, 

whereiii tSie teii^»era1»b^ of the reaction between (Y) and (b) 
is 30°C to refiinc temperature, and the temperature of . taie 
reaction between the resulting -product and (a) is 30 to 
100*^0. 

20 16. A meiihod as claimed in Claim 11, wherein liie 

amo&t of (a) is 6*05 to '3 moles per mole of the. dibasic 
carboxylic acid used for -synthesizing (Y). 

17- A- method as ciilmed in Claim 11 or 16, wherein the ' 
• molar ratio of fa) to (b) iX) is 1 :0.1. to 20. 

25 18. A method as claimed in Claim 11, 16 or 17,^ 

wherein the temperature of the reaction between (a) and (b) 
is 30 to 80°C. ' \ " . . ' " . . .^ 

19. A m^iihod as "claimed in ciaim 11, 16, 17' or 18, 
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wherein the temperature of the reaction between (X) and (Y) 
is 20 to 80®C, 

20. A method as claimed in any of Claims 1 to 19, 
wherein laie polyalkylenepolyamine is a compound having two 
primary amino groii^ps and at least one secondary amino group 
per molecule* ■ 

21. A method as claimed in any of Clalns 1 to 20, 
wherein said dibasic carboxylic acid is an aliphatic dibasic 
carboieyllc acid, 

22. A composition for coating onto paper, containing a 
pigment and an aqueous binder as major components, and 
further containing a thermosetting resin in aqueous solution, 
obtained by the method of any of the preceding claims, 

23. A composition as 'claimed in Claim 22, wherein the 
solids coirtent of "Oie thermosetting resin obtained frcmi (a), 
(b) and (Y) is 0,05 to 5 welghtjfi, based on the weight of 
the pigment, 

24. A coated paper having coated thereon a paper 
coating ooD^ositlon as claimed in Claim 22 or 23, 



